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Integrated Databases at Bayer

Introduction
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• Dedicated department for more than 30 years

• Focus on Phase II to IV interventional clinical trials
• For regulatory purposes

(Integrated Summary of Safety, 
Integrated Summary of Efficacy,
Health Authority requests),
but also publications

• Using SAS to create integrated databases on compound level



How to find and analyze biomarkers not stored in the clinical database of a study?

Introduction
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The problem:

• Not all biomarkers are stored in the clinical database

• There are bio samples still available after study closure for some time and 
therefore the possibility to measure new biomarkers

How can these additional biomarkers be found and analyzed in conjunction
with the clinical database?
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Portal For Translational 
Data Integration



3 Data Sources

Data
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PORTIN – source data types
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Clinical data

Molecular Biomarker Data Sample Data

Domains
AE Adverse Events EG Electrocardiogram SU Substance Use XB Biomarker Investigations
CE Clinical Events EX Exposure SV Subject Visits XI Invalidity Reason
CM Concomitant Meds FA Findings About Events or 

Interventions
TI Trial Inclusion / 

Exclusion Criteria
XL Cardio-Pulmonary Function Assessment

CO Comments LB Laboratory Data TS Trial Summary XP Sponsor Procedures
DM Demographics MH Medical History TV Trial Visits
DS Disposition PC Pharmacokinetic Concentration VS Vital Signs ADTTE Time-To-Event Analysis Dataset
DV Protocol Deviations QS Questionnaires XA Adjunct Therapy

RNA / miRNA
microarray
PCR-quantitative 
(qPCR)

Protein
immunohistochemistry
multiplex immunoassay/ 
ELISA

DNA
digital PCR (Beaming)
DNA targeted sequencing (NGS)
mixed methods of DNA assay 

Sample data
Vial Status Visit 
substance sampled_date / time 
sample_label sample_type 
study_no expiry date 
screening_no sample_caretaker Small Molecules

liquid chromatography
mass spectrometry

Cells 
situ hybridization 
flow cytometry 
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PORTIN Data Upload Process
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Tamr PORTIN

TopBraid EDG
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csv PORTIN

Analysis & Visualisation

Clinical Trials

Biomarker

Therapeutic
Areas

Informed
Consent

Compounds

System Tasks: 

TOSCA, BMDA, eSample: Data Sources
TAMR: Data Integration
TopBraid EDG: Curation & Ontologizing
PORTIN: - Data Mapping & Merging

- Analysis & Visualisation
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Data pushed via SAS

Portin Data Upload from Tosca
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Data pulled via Python script

PORTIN Data Upload from BMDA
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Tamr
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TopBraid EDG for Ontologizing and Data Curation
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Data Curation

Generating a 
reduced
data file

TopBraid EDG

Data input

Tamr

Field 1 Field 2 Ontology ID Field 4
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx

Field 2 Ontology ID
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx

data file

Field 2 Ontology ID
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxx

Field 2 Ontology ID
xxxxxxxxxxx 100000
xxxxxxxxxxx 100001
xxxxxxxxxxx 100002
xxxxxxxxxxx 100003
xxxxxxxxxxx 100004
xxxxxxxxxxx 100005
xxxxxxxxxxx 100006
xxxxxxxxxxx 100007

Upload of a two column data file

Curating data and adding
Ontology URI/ IDs

Enrichment of
PORTIN ontology

- Integrate new
terms

- Add 
additional 
information

Mapping process

PORTIN Ontology
OWL file

Field 1 Field 2 Ontology ID Field 4
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx

Field 1 Field 2 Ontology ID Field 4
xxxxxxxxxxx xxxxxxxxxxx 100000 xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx 100001 xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx 100002 xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx 100003 xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx 100004 xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx 100005 xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx 100006 xxxxxxxxxxx
xxxxxxxxxxx xxxxxxxxxxx 100007 xxxxxxxxxxx

PORTIN Ontology
OWL file

Standardization process and
rearrangement of columns Ontology



The Web App

Portin
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R package for connecting R with PORTIN backend

R API for PORTIN
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An idea becomes part of the business organization

PORTIN Journey
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System Stabilization
Go Live

Data Volume & 
Bulk approach

Identify and conduct first 
use cases
Build cross-study cohorts
Consider biosample
availability

v1 Therapeutic Area (ONC)
v2 phase III studies

(Regorafinib)
v15 data domains

Proof of Concept

2016 2017 2018 2019

Extend functionality to 
cover use cases of one 
additional Therapeutic Area
API with full query flexibility

v2 Therapeutic Areas (ONC, 
CV)

v8 Studies, 2.900 subjects, 
12.000 samples

v25 data domains

Realize first benefits
Support all Therapeutic Areas
Consider additional use 
cases

v3 Therapeutic Areas 
(ONC,CV,GT)

vPre-clinical research (DiGe)
vEarly Development (TOX)
v77 Studies

Found Product Owner for 
PORTIN
BMDA
TAMR

Governance Processes 
defined

Full business adoption



Conclusion
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• PORTIN provides harmonized, exploratory and selected clinical data to enable data insights

• Portin is a one-stop-shop where you can easily explore data from Bayer-sponsored legacy 
clinical trials for the benefit of your scientific hypothesis, research project or upcoming new 
trials
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Thank you!

Questions?

joerg.guettner@bayer.com


